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It f « pl««siur« to a«»ool«%« a^atlf with tint opportunity of 
•xprooolng my dtop oonoo of grmtitiido to my ouporvioor Profoooov 
Abrar M» K)ian» Ph«0*(Minn«), Hoad of the Bopartaont of Botaa^ jr, 
Allgarh MuaXlB Unl'V«rslty» Aligarh* for suggostiiig the probXoa. 
His guidanoOf onoourageatont and oritioal dlsouaaions w«ro inatru* 
mental in saking qualitative improvemente in the manuaoript* 
I will he failing in my duty if £ don*t put on record my 
aense of gratification for the help generoualy extended to rae by 
Dr* S. £• Saxena, Header^ Department of Botany» Aligarh iluslin 
Universityt Aligarh* 
At laat but not the leaai;* appreciations are alao due to 
fellow reaearoh aoholars for their help in various waya* 
( irSSfA BHAiiMA' ) 
IMflOmrCSIOK AUG JIEVXM 0? WSMATHm • • •* • • «• 1 
FUTUHE PUM 0? WORK •* •• • •• •• 28 
MA3IBHUL3 AID METUOBS •* • • •• • •• 29 
Hi^F^BIJCea «« • • •« •• •• •• , . •• •« 45 
m'SdOimQ'zion A»D J^^ -VIJSW og LUMATJA'^ 
fffEOOOCfiOM MB mtmw Of l>t$Ba4$gli 
fvitits and ir«f«ta^l«» ar« liid«spMUitttol« f^v hvmm li«»l.tte» 
fhey^  aot only provide food but also alneraltt aiut irltaaiii«» so 
a«eo»8aaqr for good 3.i¥img* 
th% t o t a l araa ixador frmlt ^nd -regotmblo oultlTatlon ixi 
India i s 2@»00t000 and 50,00,000 aoras, roaptotiYel^* Baapitt 
tfela, f ru i t s aud vagatablaa tliat we produce f a l l aliort of tlia 
atamdily inoroaaiiig rotulraMonta of our country* fhia ia partljr 
duo to ojcoaaaivo a!iri&kaga rosul t lug froa dooa^ oausod hy raioro-
orgaiiii»8 during packing, t r ans i t and atorago* 
?li« iaportaaoe of tMa aapaot waa for tlie f i r s t tia@ ampiia-
aiaad hy PowoXX (t906) vlio mamad th ia premlaa of plant patliologif 
aa "Haricot PatlioXogy** Sisoa tlian, tliare liava toaan a Ausibar of 
raporta aaXargHig upon tho roXa of poot*lianr«at diaaaaoa* 
^aaniagtoit (191>) atatad tliat Now lorle Board of HaaXth vt»i9e%H 
aaarXar lifOOOfOOO Xlta of frui ta and ovar 7,000^000 Xt»a of ira«#» 
ta%Xaa ia«mMit of tba i r poor «iaaXit|r» A4mm ( l f l« ) aaaar ta i tluit 
atXaaat t99l pavtafeAliXa «ooda aant to vlioXaaaXa aarlcat waa IwnXti 
to 4u»f piXaa diia to datavioratien* l<aaX«rg (1965) iiaa a a t i m t a i 
tbat Xnaaaa of f ru i ta msA tafatabXaa dua to plant diaaaoMi wm$ 
to tHa tuna of $ 5f 251 silXiaaa* Out of t l i ia, 200 wiXXiana waa 
attiribatad ta tlia imk«i, iurJyaf tvaaai t and atora«a* Saai^ loaaaa 
mm lAaa yapiMrtai flMMi Vaat %mmmw Ctvui & falN»» I f i ^ H 
In Indittt in a ftiunrty ooiiduot«d toy Oh«ntalu & Thakur (1969) 
an air«rag« loss OJT 10*8^ of iiF9l«»» 13*$^ of toaaana^ 17»7iJ^  of 
laangOt 24>*0;^  of potato and 19#3^ of to»ato has boon oatlaatod* 
aooentl^^ iSoJita U974) auggosttd tliat an avorago loaa of fruity 
and vogetatolea during atorago raiigoa froa 20 to 30^ 
A variety of fungi cause severe damage to fruita and vege-
tables duriag tr^mait, atoragi) and auricetlnfet flae literature 
pertaining to post*»harveet alaoasee of some of the fruits and 
vecetablea has been briefly reviewed below» 
^>o3t-aarveat Maeaeeg Of i'ruite 
Awerhoa oarafbola L« (i£afflraklt)s 
friohotneoiua roseua LinJc. and QolXetotriobuni i^loeoaporioides 
Penz* have been found to cause decay of fruita of tMa pl«juat as 
reported by Sandon & K»aickar (1964) and Srivaetava & i!mxdon (1968)* 
Qag|,oa oaoava L» (Papaya)t 
^l>flffflrl§ f f e l i ^ l i Spauld & iolienlc» Fy^ i^ ua^  ^pl^aftl^fiy^^n 
(ikla)7it», BetrvodiPlodia 3p*, gifllWr^^^ liSHl» ^^ ee» «> ^•^•» 
S M f ^ ^ ^ Im^n (««2JK«r}Boedi4» JiMi&£H£ nlRrleana tihrenb, 
miflOfrlflWII Ji l i£lft ^•a«aa« U^Hffnm MBMM ^•Henn, FJ^sm 
allabaAaaaia Srivaetava ot iil«, fHfltilWff Mk^SSM ^^aae & 3olia» 
ghaaonaia fM^ f^a^ n a n y ^ fttfttk * Mf*» ^^^i?lll nM^nnff iPieolier 
of pftpovT^ k (DAatYiTt t920| B!iargaTa» 194tt SvldliAr & Jaiap 1962| 
SrlTastava j i j ^ . , 1964,1966} Eao, 196?,1964»1966| Eataaa & UMA^ 
4967t^ameaA & y««Ba«^J970i Qoyal g$ fl.«a 19701 £aiidoii^  ft lfi|ilura» 
1970; Dhlngra & KharOf 1971t Fonappa* 1971)• 
01ado8pogii;|ia horbarma (PorB)Llnk» OXadoapogmai 3p«, Botgytia 
Sp*(Jal]iini, 1923)1 Botgytlq cinerea Pera,» lanloiXXlma dli^ltat^ 
3aoo», ?< ItaXloiffl Meteor, AXtemaria o l tr l Plerco, OXadoeporlv^ 
Sp» (Adam®, 1923)I DlgXodla nataXenala Svaaa (Abbot, 1951) are 
reported to cause oonaiderabXo docay* Othor fruit rot fungi of 
citrus oro BotryodipXodla theobrooae Pat, CoXXetotriohuia /JLoeoa*-
gorloldea Fena, guearluia monlXlfonaae SlieXdon, Aapori^ lXXua nl^or 
van Ule^ fci, A»fuialgatttB Jroa., QurvuXarla tuberouXata Jain, £ . 
Xoaata (#aXicor)Boedlj, AXteraar^a tonuis iJeees ex Pars, liMaopaf 
I4fiy|?fllf i^ lurenb, 91^4offl>oy|^ borbarup (Pers)Llnk, .^it^rospora 
or^faa Bork & Br», PttXluXaria paXXaXans B&rksaont, Irlchoderiaa Sp,, 
f l f f t i l^ l lH SSiSSk ^^* ^ ^•^^ tgiehothaoiuB roaeua Link (Leonard, 
1996$ ObAtale, t996| lo^t 1940t Eae, 1963,1964,1966} Tandon ik 
VMtwii 19^1 avlYa«t«va J l Aii*» ^^^1 Srivastava & Ohakarvarty, 
19641 8ia^ A XluuuMy 1966| 2<«1« J | AJL*» ^9671 liatnam ± ^eoa, 
19671 telTaatftva ^ fnAoa, 1968t Slagh ft £andon, 1969; OoyaX ^ 
i l»» 19711 OlM«M ft Jaajarajan, 1972| BbargaTa, 1972| Paawar ft 
Yyact lfT3)» 
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Sttvemil epeci«0 of fungi )»¥e l»e«ii r«port«<I to Infset Xltehl 
fruitii* fhey InoXude A»p»TOlIIug 3p#, A«auadylXlngftti^^ SliOA, A 
A«vagi»oolor Xhora a: &aper» Botrrodiplodia thtobroaae Pat» 
CoXlttotgichiiua Klocoapogtoldoa Ponat Q-yll»dgooarpon tankiaaRale 
^^^^» Cladoayoca 3p«» PanloilXluai Sp«, lihiaoptia Sp« (Srlvaatava 
SM.S3k»t 19641 fiao, 190Cn Pjmaad & BiXijraml, 1972). 
aanieifega ladloa L. (:»laaso)t 
Baserje© o^ aX« (1934) reported Aaper^iXj.t^ nldttXena (Sidaa) 
tfint* and BotryodjgXodla thaobroiaae Pat, on mango f r u i t s . A.alg^y 
vaa 'i?l©gh, qagnodliaa raaoaarua Oooko* QXeoaporlum raclborakli P» 
aenn* and PanlclXXltaa Sp. (^iao, 196^)} AXtemarla teaula Heea ox 
Pera> OhXadoavoea Sp*» OXadoaporlaia herbarua (Pars)Link» 
CurvuXar^a Xuaata (#aXker)Bo«dlj, PtataXotla aanalfera P,aaan.» 
ISSaia Sp. (arlTaatava ^ s^., 1964)l B.thaoligoaaa Pat. , 
¥^lW9nm nUMU Saoo., #?^| i |994f^l^ iaaklaal l UppaX at aX., 
ff;^Pl?41^<f m l ^ f i f ^ f ^<»»» yff1fl<^^l9yf4f yg»leoXor (Sp«g)St^> 
^m^flrnm^ mwi f tn siiiruB., mtffftfttffirii sssm^ o^<^« •< ^r* 
(Gupta * PHlA«y, 1963t fikMnivlr & Sharma, 1965; Eae> 1966| Sriva* 
ataira A OkalHifTarty, 1964-1 Hatnaa A Henia, 1967j tanl ^ fhlruaaXa-
ohar, 19691 Slilirakuaar & fandon, 1976) are other ftiagl Invading 
the frui ts* 
3«rifttao (1925) g&va a brief description of the ooeurenoe, 
ayajptoas azui causes of bantuia diseases cooaon in Phillipine 
iaJLasfedey ma^ tiei£rt«z^ rt c&usid lay fusariua Sp* and anthraonoae by 
Qleosporiiap ausarua Cke ^ Mass* ^ard (1930) investigated banana 
diseases in Malaya while Ohona (193^) in Punjab. Hoatte (1933) 
observed black end rot Oiiuaed by Oleosporima auaarua Cke <t Maa^ 
^^^ Hit-xoepora aitgaraia. stem end rot da© to ShJelaviopsia 
paradoxa (J)e3sy)Hooh* and jphytophthora Sp. during transportation 
in Australia* 3evoral othor funo^il diseases caused by 
pei^htonella toruloaa (uyd)Sawadag ?homa 3p., ^^ Hisariua oxyuporuia 
(Uohl ex Pr)anyd et liana, Botgyodiplodia theobromae Pat«, 
/usariua roaeust Link, AltomariQ tenuis Hoea ox Pera, Festalotia 
leproleima i3p©g#, rriohothooium roaeup Link, Oeotriohua oandiduia 
juizik, Pestalotia psidii Pat, Vertioillium Sp«, Qe^haloaporicuifi 
3P»» Qollototr^ohua psidii Cura, Ehizopus stolonifer (fr)Liad, 
4^1gfy|IMl^^ altemata (Fr)Keis8l®r and Ooohliobolua BH^iUn Selson 
have also been observed on the fruit (Shreemalu, 1962{ Chandra 4 
Sandon, 1963t Srivastava ^  ^., 1964{ iiao, 1964,1963,19661 
Eatnaa & Heaa, 19671 Aishra & ?andon, 1969| araham &. Savratncua, 
19701 Allen, 1971» Stover, 1975| Prasad, 1974). 
iamm MMMB. »^ ($««•«) c 
A^tf^my^^ ^?l^fHM P'oues (SiddiQui, 1963) t Oelletotrichua 
ayf9»P9y|y^4yy ?•»« (9v^v«»^«v»liSl*» 1964)* Curvularia lunata 
(falker)Boedi4, PhvtoahthiMra gagasitlna ikistur (Hao, 1964)t 
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QyatotPQgm 3p*, Al t tn tar ia t eams m99 ex Fera, H^ fflP<^ fI>?fft 
HIKlit B«rk» Ik Br« (Svivastava J i j j , . * 1966) i J^ iH>l94 f^ MtfttfUfflif 
Braaa (a«o» 1966) { Bofgyodiplodia t i i»ebrow Fat, HfifF^?^""^ 
JMimil £*M«im# 3Mii«>Ptta ttlapiamui ^Hr^b . Phowft paldU P.Hean 
(Srivastava & faa<loii» 1969)t l^aqlMra^wwi allal»ftdanai> Kapoor & 
Tandon (Kapoor & £aa<loa» 1970a) s 9ttPVttlaria tfi^l^arcttlata Jain 
(Kapoor oi tanAon, 1970b) were observed on guava f ru l ta , 
Ptittioa rxanataa? L, (Fomegranat©)* 
fr i i t ts o£ t a la plant soatly eset Infeoted wltH 4apegt/:llXua 
fOQtidua Shorn c< aaper (Dutta .^  (ihoaii, 196>)j Aopar^;ilIU8 awumoni 
..j^asawa (Srlvaistava c;^  a^-t 13H )$ Gurvularla tialleacans Boed,, 
Aapor. :lllua ffiii;.attta ?roo» J^aeoiloaiycea Sp, , Al temarla tenuis 
Sfeaa ©x .'era, f'uaagiua 3p.» i'ealolXXiuia expanetwa iiink (arlvnata-
^-^ Si iii»» l^ *^ ** *** fliPlodia natalenaie ii;v:«iB, P/ioiaopsla voruoaiaaa 
Saoo* (aao, 19^»)J aiomerella clniiulata Spaiild « Scheak (^ingh A 
Obohas, 1972)1 Cepbaloaoorma aoreawniua Oda» Aagerfi^ a^ ^uff. r^|di^fas 
(B4da«)flnt, mrff?^f'^l<^ J^^ *» ^^?^oi»^ af^M^Hg i-laoher, ^ , 
^HmUn i9t)Jiin4, ^n<m.U 3P« (Xunwar X fhakar, 1975) and 
OladoapoyittM OMsmoamm BmrUm as Curt* (Panwar ^ Vyaa, 1974)* 
gyrus aalus L> (AypXs)! 
Apple f ru i t s la storage and t r ans i t often get Infeoted by 
Ventttrla teTTITMi* (Ooolce)flnt ( l a t e r , 1922)* Other conmon fuagl 
on the f ru i t are Pealc l l l lua sxpansua Mak (Fischer, 1922)J 
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Mty^ fff^ ff Pfm?^9ft ^ ^ ^ »a^ o^ t iMm spp«» nmn9nif 
aporotrlohun S&kSSM* Ctphalottfclwa rosewa Cor^a., gmiaglufB 
1930)1 A»p»rglllttf terr»ttfi Xhom. (Ohaudra & faaaon, 1963){ 
y^«l?^»^^^^l tlfH^rl^l^Mff C^aXD^o^. (Uao» 1963,1966}i Ougviilaria 
opeoifera (Baln)Boed. (Srlvaotava j t a^., 1964)| Jiigiooooip 
nitanm Link* Higroopora oryzaa Ber^ & Br» (Sandon u yerma> 1964}t 
ll9^y/o^^E3t<^^^at 3P*» Altaraarta tet^u^B ^^eea ex Pers.» Panloll l iua 
agganaua Llsk, lililzopua a^ Ai^ r^loana Klueenlj (*iatnaia as liQum, t967)i 
laoi^llii^ Sp*, Septoneaa Sp., Staapl^y^ina 3p, and Jrlohottieelua^ 
yoaeum Link (Asorirala a; Slianaa, 1966) and Gleooephalotgiohum 
fenlbiXltaa (Jaaaluddia et ^ « , 1972). 
Allium oepa Ii. (Onion) t 
§ 9 l ? ¥ ? l t e Q»Plvoriia Baric., Aaper^iXlua niggy van Xiagh, 
^UHlTBtyly jeiliiB^I^ Ayyanger, A.tanaia Heea ax Para, 3olarotlaa 
gol fa l i Saoo«, Fuaarivm aolanl (Mart)App & fa l l have bean found 
to oauae dazsage of onion during storage (faXker^ 1924; Venftataar* 
yan & BeXvi. 19518 Obandra ± Xandon, 19^1 Muicerjee & ra«rarl» 
1969t iJhang & Xliakur, 1972). Haoantl^ Monde jet j^l* (1976) a tudl-
ed neok rot of onion oauaed by Botgytie aXXi Sace, In re la t ion 
to apread of fiingua under atorage. 
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S«T«r« to mod«rttto liir«otlon of garlic bulbs axidor storago 
and markoting by Solorotlua j^p^voyuiy Bark, Wlff^glff SSSMSL ««n^* 
« 0«rlliKa» ^9yfP%?»ffli# J^mSSS3^ (llaubi)Aahby, ^ffPfffiJ^UH UBSBL 
•an liagh and white rot of garllo by Sclarotlwi roXfai^ Saoo* 
liava baan reported by Xtaakur MH ^* (1962)f Mathur & Shukla (1964)i 
Obaadra & liaadosa (t965)» itao (1966), Fatll & liaaa (1972-73). 
OaPBioma 8pp» (OhilXi)i 
Losaes paaolau from 45 to 50/» have been roportedi to be catis-
^^ *y AltemariB Sp. and Pl^ytophthora Sp« (iiielhera a Dale, 1917j 
LeoniORy 1922)* Othor ivsn^i whioh cuueo dcmage are GXoaerella 
oia^aalata Spauia a Soheak (Dastur, 1920,1921); Gleoaporiua 
plporatiam a l l & 3ver, Oolletotrlohma nigrma 311 & Hoist (Bertua, 
1925)1 Altermaria aolani (iJllia iSs I«5art)t)oaB8 in Grout. (3ubraaan-» 
lan, 1954); Oolletotgiohua ^apaioi (Syd)But» & Bis. (I^iara & 
Dutta, 1963t Hatnam :% Heaa, 1967){ guaariua aemitectua Berk & Rav. 
(Srlvaatava j j j ^ . , 1964)i HeliBliithogporiuia So. (]iao, 1964)l 
ISliaSftfiSSi iiSISift (3aoo)Liiid. (Xandon & Verma, 1964), 9wvia.l^j^i 
l 3 B i ^ (i«lker)Bo«dij, Mplodia 3p. (Eao, 196!?), WatolMifffpoyl^n 
ffiftPflMllf ^«o« i!Sm& f^Pnfl Magnaa^hi (iiao, 1966) 1 n^Wif 
tetraaera (MolCi»ney)3ho«iaaker (iiao, 1967)} Botryediplodla 
tllf?Hof^f ^** (Shreenali A Bilgrami, 196. ) , ff9Uf^9ty4<?liW 
P4Pf?^ tWff y****** (Orov®r Ji Banael, 1968), ?»gt§^ |^<^pfi|,ff p^lfffMa 
(Oooke)Stey* (Sivaprakaahaa et »>X»* 1969) and Oladoaporium 
WDfaportyB Berk St Curt (Panwar & Vyaa, 1974)« 
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Msmmmm^ aa^mk ^^^ « ^>^ (SMUOI* 1932)1 mmmJiA 
(MoCoUooh as PolXfteie, t946)i O«ll«totgtote«i Sp* (K«a4riofc ¥ 
Walker, 1948)i Altmva&rtA t»iml» Uses •« P«?8 {0]iaii4ra 4b 1*aii<ion, 
^96i)s 9oUf^ 9 f^flt<ff4ffl gya^t lH C^«'8 «3t 7r)aroT«» g|tf1fffpM^ff^ 
gagaaltioa Haatur (Srlvtiatava nt a l» . 1964)} Colletotrlohua 
oaT^wlc^  (3yd)But & Bis, Geotgiofawa cand^dua Link (liao« 1965)} 
PiiOffla dftstguotlva PXowart Altgrnaria aolani (El l i s »^  :iart)Jozies 
J; Grout, gglohothQoluai rogeua I»iniE (iiao, 1966) i aXadogpogittB 
fulvuta 000^0, ii'iifaitflua gosei^ pi Xiiak, t^yrothgclma yoridom 2odQ ex 
J:'r## Phoiaa Up*, aiiigOEJi^ tiggMgua i'laohog (Srivastava j | | al»> 
^9^^)t QuryiOsgia 3p«, Colletotglolims 3p«» liMgopus nii^ioaai^a 
iihrenb, aiiooladlms iip», Helalnthoanogluta Sp«, aonilift Sp, 
(Ea^oaja J: :ieiaa» 1967)$ O^lletotrloliuia oapalol But & |}l8 (GoyuX 
SX^*9 1971)1 gttsftgli;^^ alvale (fr)Oeaati (fhalcus & /adav, 1971) I 
gyiill<tff^9irMn ff<>ffPftrtl« Morgan (Jaaaluddln/ 1974) have lHQ&n 
observed as pathogens on tomato faruit* 
^ff^^ut^ —loagsna L» (Sggpla&t)t 
I t ' s f ru t t s have been found to be daaaged by JUtegnarla 
asimk ( S l " » ^ Kart)Jo»es & Orout (Slddlqui* 1963)i Cugvulagia 
Imwta (Walker )Boedij (Srivastava js;| j | ^« , 1964)| SPIOOQOUIB aigrua 
Link (faadott 4b revaa» 1964)» Plioaopeis v^rim^ Saco, gUytophthora 
«Mifflrif4i?f ^•^^fMMm auMSiiSsamim (^a)?its, ggiohotiieQiua 
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go«#tta Link (Kao» 1966); gugariua Sp« (Eatnaa <& H«aa, 1967}f 
aiM4o»voviw tvavm Coojca (Hoy, 196a)| SJlxU99m atoXoaif y (fr) 
ItlAd. (fhalcur» 1972) and Cogneapora caseioula (B^rk I: Cii;t)fal«. -
(INA^i t9T5>« 
Ptoraloal Faotora 
llie role o£ environiaental fisiotors speoially temperature and 
rolatlv© humidity hardly a©ed to be eapliasiaed. iJhey not only 
influonoe the gormination of the inoculum but also penetration, 
spread and establishment of the pathogen in host . JJheae faotore 
also profoundly influence the devoloiaaent of pathoccn during 
t r an s i t and stora^^o (^ood, 1967)« 2h03e factors have been brief-
ly reviewed belowj 
lemperatorei 
llarter ^ feiiser (1922) isolated cileven species of iihiaopua 
as pathoi^en on. f ru i t s and vegetables <vhich required different 
teaiperatures for the i r infection* iihizopus ohinensie i^nrenb. 
developed at 35^0| a*orygae Ehrenb. ex Corda»> xt^aaydia i^;hrenb«, 
H . t r i t i o i fiaeher, JS.dalewiy Fiaoher, l^.foduaua Nas^aolwaki and 
B«»rrhigtta Fiaohar required 30^0 aa optiaua temperature} while 
20«>25^ 0 were found auitable for the development of a.artooarpi 
Raolb* and H.aijgrieaaa £hreab, Adau (1923) ooaoluded that 
gaa i f i l l iua glauoua Llak, PaaioillluB 3p*, Y«>tttg^a iaaattitalia 
(Oeoka)yiat, g^fffffffflu Sp»# gladoaporlua Sp,, flfffffjli Sp« mA 
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A varl«ty of eompounda have b««ii t«st«d« B««plt« th* tmet timt 
larg« aiiab«r of compouada havo boon trl«(i» y«t plant pathologists 
imve not boon able to dlaeover an "Idoal coapound" for tho oont-
roX of B0>8t'^ llal^ ve8t dlseaaes* 
Bogax and other alkaline oaltot 
a) Boraxt It was the flret poat~harveBt funglcldo used on commer-* 
cial scale for th® control of citruu fruit dooay bj Fenlollllttia 
Qxmmaxm (Link)i'hom and P«ltaliouia .Vehraer (Fulton x Bowaan, 1924; 
ilmmi:, t fJLotZf 1956} Ifloreau, 1901 }| of melons infeoted by j|# 
olnp^ yed PQru, (Ber^ .er et al,»> 194-6; and aweet potatoes by 
.ihlaopas Jpp» (['t.'raon et al,« l94-i5| -larfcln ot al«. 194-9)#<, i'iixfcure 
of 4-» borax with 2,' borlo uoid In v/ater solution a-dB aox*e ©ffeo-
ttvo in controllliit: uitruB fruic rots (^ /inston, ^J}j,\3Adj» 
Borax also suocesafiilly oontrolltid hotaoysle oaricae papayao 
Petrak ^ Cif* on papaya fruits (Khare ± Ohingra, 1973)* 
b) Sodium aetaboratst Ihis salt was also sfftotive against laany 
phytopathogenie fungi of fruits and vegetables suoh as fenioilliua^ 
Sp, on leaons (Godfrey dfc Byall, 1948} Lauriol* 19^4i Ouille»1936)* 
e) aodiua oarbonatei 3odiua oarbonate solution (4/^ ) was suocesa-
fully used for the ooatrol of rot of lemons oaused by Peaioilliua 
Sp* and Phytottfcthora Sp« (B&rger* 1928t Doidge, 1929)« ?or the 
control of J^ i<mst oitrioarpa Syd* on oitrus, ^^ solution was more 
effective than 4^ solution (Christ, 19$9)* 
d) Sediun tordg»atidei fomkiiui (t979}» Wilder ^ ToakiMB (19^9) and 
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tlXdw gl^^f (19i9) used 1*5^ sodlusi hydroxide volution, howoYor, 
tlM fn i l to w«v« aloo dttsiagod* 
•) §ff<^m»-9'-BM«r^PlfHt^f« 3fo«lcino (1957 ) roportod that dooay 
Qt oovoffttl var iot ios of frvdto aovM ! • rodiMod^^y wrapping "^imm 
in tisaud papor iaprognated with aodiuxQ-O-phenyXphonato* Sho 
growth of Altemaria Sp« on laeXons (Hopkins & Maoronak, 19^9 I 
Lipton .t atewtirt, 1961 f Harding ± Savage, 1965)1 blaok rot oueed 
by ^dooonidiophora 3p, and soft rot caused by Jihigopue apt 
(iiushiaan, 19611 Martin, 19tt4J| PeniciHima italicma l/ehaer and 
t*«di^itatuffi Saoo* on oitrua f ru i t s (Latter d Gutter, 1962:f .Uld 
.t Hippon, 1975) '«wre controlled by dipping in 0«4«0.5,> aolutions, 
^H^I^^^m;,ooqpoi^%i 
^) Inorganic I Sulphur in the fora of duai was used to reduced 
infection of ;.;onilinla 3p» (amith, 1930| Poulos, 19491 Haller, 
1952t Smith et al«> 195£>) and in the form of eulphur di oxide as 
a fumigant on grapei infected by Botrjtie 3p» («iniaer A Jacob, 
19251 Jacob, 1929)» 
fhe antimicrobial property of sulphur di oxide hae been 
attributed to the formation of aulphuroua acid. It hae alao 
been observed that this eoapound inhibited the germination of 
spores of Alteraaria 3p« and Botrytis oiaerea Pers, (Couey ate 
Uota, 19611 Melson £t al., 1965| Oouey, 1965; and oheoked the 
growth of IStlSKtll SP*f MlffflPffli 39* •^^ Q W o f P ^ y ^ W ^P* on 
raspberries (C>ppellini st ^ a . 1961$ Oappellini & % a l , 1964}* 
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b) ^rUffHtf thiour«a and thloao«tamid« as 5^ «qutou« •olutloa* 
PTOVldtd •ff«otlv« control of # fB^f t t | | i p 8p. , ^ff l f^lf »P* •»« 
PhoaoM^y Sp* oattoiag roto of orange (Gliilds «§s Sioglor, 1946), 
IKxIuro o r aOdiuffl dimetityX dltMooarliaaato aad «o<liua*2-
merooptobonsothlazoXe In aynthetio polyethylene polysulpialde 
latex has been used as a fungicide to prevent entry of pathog«tis 
Inside banana (^ardlaw» t961| ideredlth» 1961a)« Suspension 
(0«4^<) of laaneb (oagnous etiiylen© blBdltMooarbamate) or 0#16y9 
solution of ti i lraa (totraaetJ^yltHluraadisulfido) suocesafully 
control banana f ru i t retiring caused by Monilinia ijp. 2hiram 
(0*3/') was usod as post*liarvest dip to control decay on straw-
berr ies (Moor© Ci Jew, 19558 Kdney, 1964) and InJiibits the growth 
of Oidyiaella a p p l a ^ t a SaoOt atid Botrytia oinerea Pars. (Habandal, 
1975). 
Ammonia and aminea? 
Bottini as early as 1927 provided evidence for preventing 
decay of citrus fruits by using a£aiaonia in the gaseous form* 
Subsequently IToi&kins Bt frout (1932), Grasovsky ^ Swiff (1934) and 
^«^« Jill* (1956) sttooessfully used it for the treatnent of 
orange decay by ftfi^^flUl^a ^P« and Qiplodia 3p., and Ehisopus 
rot of peaches* 
Efficacy of volatile aliphatic amines for reducing the decay 
of various fruits was observed by Sckert & Xolbensen (1963). 
It was obssrved that 2»aaiao-butAae salts are sffective 
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«g«iil0t ftJciULiiw 8»« »ii oitro*, appl* and ftfteH aatf Botrytis 
eln»g»^ P«r«« on grap*» PlplodU naUalixig £hrans and Phoaopei|T» 
3p» on oltrus a« a post-harvest dip (Sekart & Kolbasan* 1962, 
19641 Ifaaovaalc ^ Hopkins, 196^}* fwtthwvmox; funigatlon with 
100 ppB gass9tt8 2»amixiObutane for 4 hrs was sJtfsotlvs for ths 
control of ysaiolllium i^ p* on citrus and appls fruits (Kolcert d 
KoXbessa, 196&)* Fyrrolldino was raoro effactive in controlling 
Penicllliua Sp« on citrus (^okert g^ Kolbesen, 1964)* 
Halogen ooapottndo and other oxidiainr. aubstaneeB* 
a) ilypoclalorous aoidt HcCullan & ^ eedon (1940) provided evidence 
for tho antirun£.al properties of h/pociilorous acid. 2hey, how-
ever, otuted thit f*uooou0 chlorine t^as in^urioua to the fruits 
vegetables at dosagieo '4fhich prevented decay, Solutions of hypo-
ohloroua acid exhibit rapid fun,;icidal action against rconilinie^  
3pm on peaches (Bainea, 1965), Hhiaopua 3p» on peaches jmd laelons 
(Lipton ^ Stewart, 1961), superficial inxeotion of Altemaria Sp« 
^^^ Oladosporium ap« on melons (Lipton d; Stewart, 1961) and 
sooty blotoh oattsed by Stewlopeltis Sp* on oranges (van dsr FlaxUc, 
1945)# 
b) Ohloraainss and iodlast Organic and inorganic coopounds oon-
tainlng active chlorine bounded to a nitrogen atom are able to 
penetrate the site of injury and inhibit the growth of pathogens* 
nitrogen trichloride has been extensively used as a fuaigant to 
control deoay of citrus fruits (Slots, 1936} Hyall St Godfrey, 
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1949) t •(•Xoat (Bftrger j l i|]L* > 1948) and o«rtalii vegetabloe iiif«e* 
(Psyori 1950)* Ocrtala vo la t i le alicyl ohloroaalnes aa aelanina 
(2 |4 |6 %fl«Biiio«1«?i5«-triael»9) an4 ohl^raaiSA-iS ^H*aiilA£0»^ 
tolutn* sulfonaAlde) have been ueed to control deoay of oranges 
and grapes (Elots* 1936;* 
Sliailar property of iodini» waa reported by loalctaa (1933) 
and Matraas (1936) for Inhibit ion of funfol on ^.rapes and tomato 
frulti3» however» l ike oiilorlne i t dimatted the fruits* 
o) Qgonfi I t has been advocated for imny yeare as a ftaialgant for 
th© control of Botrytis 'Sp* and Altemarla tJp» (Oohomer ca iiC" 
CoUooh, 1946$ I^Ia^ltj, 1961), 
HalOMonated h:/droearbonat 
Van der Mari^  & Shcrvelle (1932) used polyhalogenated ethylene 
and ethanes for oontrolllng dooay of stone fruitSt strawberries> 
citrus^ grapes and peaohes* tifrichloroethylene ^md tatraohloro-
ethylsne »sre highly effeotive for the control of ithiaopus 3p* 
and Hitnilii^ia So, (Saltli j r | j|J^., 193&)* 
Ben^ (1958) found that a mizture of syn-dlohloroethane and 
triohloroethaae inhibited spore «;eraination of Molodia natalensis 
Evans, Phoaa q%%fU i^fil94U1^1i ^U4^«llW ^^^0. and substantial ly 
reduced surface lesions oaused by Oladosporiifi 3p« and Alternaria 
3p« on f i^s {murrey$ 1956b)« 
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OltooaotetraohXoroethaiitt, a fuzi^lcldo proposed for tli« 
ooatrol o£ Ary rot of potatoea (Soitli Se fjrim«» 195B)$ h»a mlao 
b««zi found to oontrol poat-baj^veat dooay of c i t rus frul ta and 
grapoB (Eoteflrt et a|.«. 19621 lelaon at a l » 1963>* 
1!etraidoetl}ylen6 i s used oozmeroially as a 0,^~0»e/^ suapen--
aion in water or 0•^'•Q^3J' auapeiision in *ax emulsion for oonfcro* 
l l ing iULtemar^a 3p. and Oladoaporium iJp, on seloaa and Botrytia 
Sp, on ca?apt8 (QMarapga ^ij j3^m, 1962} Ohriat, 1964). 
gydrobengoio acid derivativeat 
Sodlwai aal ioylaai l ide wa© asod for th® control of Panioillluxa 
decay (Batea, 1935)i Phomopsls atam rot of oranges (liall u Long, 
1950| Leggo jQt a l , , 1964), Bjplodia and Piioiaopais rota>lli^yo8Porci 
Sp» and Qleoaporltaia Sp« on banana (^ardlaw, 1961)« 
Aldohydeat 
?orBialdehyd© and aoetaldehyde liave alao been uaed as a dip 
to Kil l aooapores of Phytoofathoya oauaing rot of lomona (Ssiith> 
1907)• Heeentl^t 3)^ aoetoldeltyde haa been uaed aa a famigant for 
tHe control of yyft|<?mill MMmStM (iiaic)Shorn, on applea (Stad-
elbacber k Praaad, 1974) and pathogenic fungi of e i t rua (Praaad, 
1975). 
Captan (fl-triohloro»et!)jrl aeroepto*4<*>oyclohe3cane<»1i2«dioar« 
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bmiisti*} iM w9mM fmm iui» b««a wid«ljf •isjploytd both as pr«-
imd po«t*liaw««% «v«fttm»t agaiaat fungi on atrawliorrlea (Dioaveo 
& Davis» I957bi ^iMayMBf 19$ei SaXuakho j | t aj^ «» 1962)» poachoa 
(•an Blariooa, 1999}t ohavriaa (Piarsonf 1936), paara (Pieraon, 
1960)* figa (Harv«]r» 19$6b) and potatoaa (Gataa & van Blariooa, 
1961)* f^eosporiua 3p* on applae, ffyLoilXimii Sp* on c i t rus 
(Spencer ^ willianson, 1960)| |g«frttoticola on peaoixes (Ogawa ^ 
a i# , 1963) J GoXletotricliuBt floeosporioides Pona, on guava, 
lihizopUB 3p» on papaya and grapes (Tandon ^ iiSlngh, 19^9)1 
PonicilXiota Sp. on c i t rus (Xandon, 1975) isore 4;reatly reduced by 
2000 ppct of oaptan* 
Diflotaa, :m analog of captun, i s effective acaiast alonilinia 
3p# (Oga,m B^ al,», 19&4)| ?h,oqopais caricao papayae Patrols u: Oif. 
on papaya (Khbure zi Dliingra, 1975); aad Pliytophthora aiootiangict 
on toniato (Sokhi & Sohi, 1975). 
DCHAt 
Clarlc ft al. (I960) first of all described %M antifungal 
properties of BCHA (2,6-diohloro-4>nitroaniline) as an inhibitory 
ac«at to the o^celial growth of Botrytis 3p« Prsliaiinary tests 
oarried oat in the U«S,A* d«Bonstrated that iihiaopus Sp* on 
cherries (Ogawa jjt a|*, 1961), psaohes (Oappellini & Streoh,1962) 
and swsst potatoes (Martin, 1964) oould be controlled by dipping 
fruits in aqueous suspension of 1000-2000 ppm SCHil (Baines, 1965)* 
However, fells St Coolsy (1975) observed that even 950 pps OONA 
26 
ootad ooatroX ^^lerotinlii aeXegotiorua (Lib)<l« Bary eokd Pythliyy 
2»4«>D (<ff4 dlchloro phenoxj ac*tlo acid) and other related 
compounds luive b«un aucoesarull^ eaiployeU in preventing AXtemarJs 
rot or c i t rus f rol ta (Jrikaon ct a l» . 19i?s-.)l i)lglodia and 
Phoaopaia atea end ro t s of orarigeo (Leggo j | i ai«» 1964)j 
Penloillium Sp« and Alternaria 3p» on fflandarin (Lodh ^ a3.>. 
•'^W)} ahizopua arrhizua fiaclier oa ijotatoea (Thajcur a; Chenolu, 
1975) and in ostexiding tho ©toraso l i f e of leaona (Ifetlton, 1959). 
BlPhenyl 
I t laMblted the growth of Uotrytis oinerea Pere. on ^apea 
(Toiaiciiia, 1936)| PenioilXitisi djgritatua S a o c , r.iftaXiouia #ehaer, 
i4Plrt<l;fc^ lUitaXei^sia Erane, Phomopgja Sp,» Botrytia Sp..Aaper<gllltta 
3p*» Monillfiia 3p«» Hhiaoptts Sp, infeoting different f rul ta and 
v e g e t a t e s (Aoan, t940j iiaaaey j | i a^., 1944| xJeiber^, & Eaaaey, 
1946| Oodfjpey i Hyall, 19481 flnaton, 1948| Li t taaer , 1956| dygg 
SXaSL** ^9^^t Bekert & Xolbexea, I963s Leggo j > i ^ . » 19H/I 
EhigQPii* Sp* on peaches (HalXer« 19^2) and Fusariun Sp* on potat-
oes (MoJeee & Boyd* 1962). fiiphenyX at 40°F was more effeotlire 
on vaXeacia orange© against ItnioiXXiua Sp, (Hlsk ^ a l . . 1974) 
and nn|ff9<?1fgl^ 1^ i^  l a i a a i Suhn. (Kataria St Srover, 1975) 
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Awe99itmgi,n, OriacoXulvin, Plsarioin* Streptomycin* Strvpto* 
oyollns and 1?«traoyollne are the coiiaM>n aatiblotles used la 
ooatroX of post-harreat decay of vegetables and frulta. 
Hystatlnci, aureorungiiit pimaricln Have shown proiaiae for 
the control of ^'onllinAa 3p« and xhizooua Upm on peaoiiea (Dik^roo 
A I»avis, 1.357} van Blaricoa, 19^9)1 strawberry rots (Ayres .»; 
Deniaen* 19^b$ Salunkjbie ^ a l ' v I962)g Gleoaporlum <3p* on banana 
(viorodlth^  19C*0a,b»c) and Botrytla olnerea Pera, on grapes (iites* 
ael, 195b)« nystatin was meed to control Botryodlplodia 
theobrotnao I'at, on :^uava (Srlvastava ^ Tandon, 1969) and Is 
InMbitory a.^ sinat poaoh brown rot and ontliracnos© of banana 
(Anantlioa-iryunan & ShesMliarlt 1965)* Cyclohoxaaide is effective 
a,^ ainiit post<-liai*V0St rot© of strawberries caused by Bo try tie 3p. 
6t al 
'*»«^  '^ihizomm tip. {rnQkefy W 5 ^ ) . Aur80funi,ln ^B.Q aucceesfully 
effective against Alternaria roc of toEtato, Diplodia rot of aango 
(Oharauvir M ^ « » 19^^-67^1 Solerotinia rot of peucJa (wnitefaead 
d: Chandler, 19&9-70J| Pytl^ ium rot of oacorbita (Sharaa ^ Wahab» 
1970»7t)| gmleilliun rot of applee (Nailc & Joahi, 1973-74). 
Aureefuagiii (1000 ppm) gave best reaulto by controlling Hhiaopua 
Sp. on grapea and papaya (aridhar, 1974); Oloaerella 2p. and 
AaaergJlltta MiS£ ''^^ Xiegh infecting different fruit a (Laxni-
naryaaa & Eeddy, 1974)* Tetraeycline waa found to be effective 
for the control of Oftlletotriohan gleeoaporioidea Pena. on guava 
(OuptA j[| jy^ «» 1970). 
m^Ai^ JSUM 0? JOilK 
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yireoRE PIAM OF maiL 
]>««pit« •xt«aaiv« Xit«ratur« on the fuzigal jpathog«a» eauslag 
#o#t-^ iarv«»«-(lii»«seeii^ l' rrtsitB ssH T«gttalle8» tli« «ff«ot^or 
environmoAtal factors on diseaae deveXopaexit, ohangea In bio» 
oli«micaI oonsbltuants or the infected tXeeueey suooeaa achieved 
for their control by chemical and other aethode, there are etill 
maajT a^pecte which need to be investigated: 
1* So isolate fungiil pathogens froiii dioeas&d fruits and vegetables 
vi2»» paipB^m, litchi* tomato, sian£>o» banana, guava, pomegranate, 
apple, brinjal, capsicum and oitruo and to diagnose thoa upto 
epcoific levelt 
2« 2o teat their pathogenicity, 
5« 7o atudy the effect of different media, different carbon and 
nitrogen souroee and vitaiaine on the pathogeny isolated ae in 
Ho. 1. 
4* fo Btudy the effect of temperature, relative husiidity and pH 
on the development of pathogene isolated ae in Ho, 1. 
5« fo stttd^  the post^infeotion ohangee in the phenolic,, amino 
aoid, carbohydrate, organic aoid and aecorbio acid contents 
in diseased as well as healthy fruits and vegetables* 
6* To device control measures, physical as well as chemical. 
i>m3?miAittJ aiiD mimm 
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0].»«a8«a m a t s ana ••g«t«U.«« win h9 brought to tho labo-
ratoxy «t fortnightly intonralo* fron th« looal market for Iden-
tif/lAg the oaueaX organism* Care shall be taOcen to oolleot the 
speciaenas showing a wide range of symptoms. 
Isolation^ porifioation and maintenanoe of otatiiret 
She disoauied speoimens collectod troj^ the market will be 
0 
'^ Gpt in a moiat chcimber at 20*28 0, to facilitate the gpcowth and 
sporulation of Svaxat present in the diseased tissue* 
The disease lesions harbouring fungi will be out into small 
pieoes and then disinfected with merourio ohloride (Hiker & 
Hiker, 1954}* 3*he isolation of the pathogen will be done by 
direet tissue transplantation* which involves placement of disea-
sed tissue pieoes to the culture medium, oontained in petridishes 
ia a sterile ehamber* Prior to any transference of the infeeted 
parts, all the instruments to be used, will be sterilised by 
absolute alcohol* Then a portion will be scooped from the die* 
infeoted specimen and It will be introduced into the petriplates 
containing either of petatO"-dextrose«agar medium, Csapek's medium 
and Martin*8 medium* These plates w i U be incubated at room 
temperature* 
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Pttrt ottXtur«« of tli« pathogta will bo aadt vitiior hj •ingl.o 
•port toolmifitto (Dlekoo&f 1935} ov liarpliAl tip pmotlsos (Brown, 
1924). Tliooe purifiod euXturoo vlXX hm «toro4 In tho rofrigoira^ 
tofLto tnouTf %h9 long©? ptriode of TlftMllt^j^ 
gathOf^ oairCitjf tegtt 
It is ixidispenaablo to prove tho validity of tho oatablioh-
aont of the Inoltant of diseaaea on fruits and vtgetablos* So 
as to oonflrm Kooh*o poatulates* Ileal thy speolnens of nearly 
oacte age and O±&Q, after liavlng \>olnQ aurfaoe st«rill:3ed with 
90/' ethsmol, will be inoculated by taaking an inolalon on the 
intact aurfaoe or pin prlokincs it with tho help of aterillssed 
scalpel and needle r@epeotiv@ly« or by nalcing a hole by raeana of 
sterilized cork borer (Granger ^ Hornet t924)« In either oaae 
the inoottluB will be introduced by directly iilaoing the pathogen 
or by the apore saepenelon in the inoiaion made earlier* After 
ittooulation the incision will be aealed with wax* Xhe inooulated 
speoiaens ehall be Jcept in ateriliaed desiooators, having eatur-
rated atttoe^ere* fhoee deeiooators shall be traneferred to an 
iaoubator nttniag at roon t«sperature« 
After the required iaeiibation period» the dieeased areas 
will be obeerved under aioroaoope* so aa to reveal the pretence 
or absenot of tht ineoalattd organita* Tht identity of the fungus 
will be oonfimed by the use of relevant literature* 01ierever 
the identifioatioa will not be possible* the cultures shall be 
Stat to tht Division of Uyoology Ik Plant Pathology* I«A*B*X«* 
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If«w 0«llii and to tho Oonaionw«altii Sfyoologioal Iii9titttt«i K«w» 
Sngland* 
Sffeot of dlffergnt mediat 
After asoortaiaing the identity of the fungi» the pathogens 
shall be cultured on variety of medla» the oompoaltlon of whloh 
are given belows 
a) Potato-dextroae-af^or raedlumi 
Potatoes •* *• •• *• •• •• •• 200 g 
Agar «* •• •» «• •# •• •* 20 g 
Dextrose •• •• •• •• •• •• *• 2 0 ^ 
MstlXled water «• •• •« •* •• 1000 ml 
Agar •• •• •• •« •« •« «* 20 g 
Sucrose *• •• •• •• •• •• •» 50 g 
3odii;ua nitrate «« •• •• •• •* 2 g 
fotassluia dlhydrogen phosphate •• 1 g 
MagnleluiB sulphate 7H2O •• •• •• 0«3 g 
Potassium chloride •• •• *• •• O.^g 
Ferrous sulphate •• •• •• •• •• 0«01g 
Distilled water •• •• •• •• •« 1000 ml 
Agar •• •• •• •• •« •• •* 20 g 
Potassium dlhydrogen phosphate •• 1 g 
Magaisium sulphate 7H2O •• •• •• 0«5g 
Peptone •• •• «• •• •• •• •• 5 g 
Dextrose •• •• •• •• •• •• •• 10 g 
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^•••-bMigaX • • • • • • • • • • • • *^>0 Bg 
M9UIX0& wmtw • • •« •« • • • • 1000 mX 
Mala* «• •• •• •• •» •• •* 50 g 
Malt •xtraQt •• •• •• *• •• •• 1 tablo apoon 
Agar •• •• •• •• •• •• •• 20 g 
DistiUad wator •• • •• 1000 al 
a) Brown syathetle madlwt 
Agar •• •• •• •• •• «• *• 75 II 
Oliioose •• •• •• •• «• •• •• ^ ii 
AQpoTB^ine •• •« *• •• •• «• 1 € 
^agnaal^m aulpiyito «• •• •• ««c*'^ 75 g 
BistllXad water •• •• •« •• •• 500 oil 
Sa^ealiam aulphato •• •» •• •• 0«75 G 
Potaaalua phoaplu&ta *• •• •• ••1«25g 
Aaparagine •• •• •• •• •• «• 2|2 
OXuooaa •• •• »« •• •• •» •* 2g 
Potato atarob •• •• «* •• •« 10 g 
Agar •• •• •• •• •• •« »• 15g 
Dlatlll«4 water •« •• •• •* •• 1000 ml 
Baob IM41UB will, ba praparad by mixing requisite aiaouata of 
the Ingredleata* It will be aterilieed ia autoclave at 15 Iba 
preaaure for 20*55 nta* The sterilised medium after being poured 
in the sterilized petriplatea will be inooulated witii equal 
quantity of freah iaooulm and will be ineubated* 
Eadial growth of the teat organiam on the aeaiaolid aediua 
will be seaaured in oentinetera* On the other hand» in liquid 
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aMKlliHi thtt growth will bo iaea«ur«<l in grass hy filt«ring tba 
ooatwutt tbrough viiatnan rtlt«r paptr Mo« 1 Mid drying tlit 
fungal aass at 60^0 for 4ti lioura in oruoiblee* Shore will ha 
throa raflieates for eaeih l»?aata<mt« 
Kffao^ ^f phyaioal nad chemioal fiaotorai 
Zomperaturoi to atud^ the effaot of different tomporatiures* 
%'iO ml Urlenmoyor fla@ko, filled with <?0 ml of 0tarili2«»d liquid 
haaal i3odiiiM» will l>e inoculated with an OJiual amount of fresh 
inoculum out hf &torillz@d oorls boror* ihe flasks will be inou-
bated in different cabinets ronninis at 5**» tO^ 15? 20°, 25°, 50°, 
35° and 40°C respootively. 
Hydrogen ion oonoentration (pil)i <Shile determining the effect 
of pH valuea, the baaal nutrient aediuss will be adjusted to pH 
> 1 0 by employing S/5 HCl for acidic range and ^ NaOH for alka-
line range* After adjuating the desired pH, buffers^ shall be 
added to check the increase or deorease of pH» 
ErlenoMyer flaaka of 150 al eapaoity, containing liquid 
Oaapak*a aadiua having diffarwit pK, will be inoculated with 
uniform discs (6 •• dlasttav) of ^esliUB punched out from the 
margins of aetival/ growing fungal eolonies* fhese flasks w i U 
bs inottbatsd for 15 dajr* mt room teaperature* 
Carbon sourossi So study the sffsst of different carbon souross, 
various oarbon oompouads via«> arabiaoss, vibose, xylose, 
glucose, fruotosat galaotoss, msiiaosa» laotass, sucrose, maltose. 
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rAttiM09»t starelkt aaanitol, «orbitol» fmmrie metd and oalio 
aeld ttto* will be auliatituted for oarlK»n In baaal mediuii* flia 
oottoantration of diriarent oarlion oompounda ahalX be ao adjuatad 
aa to contain an astount of oarbon aqulvalant to that praaant in 
50 g auersitt asreept for ataroh ^htohr^Hll 4)a addad ia^ tb» aasia 
quantity aa auoroae* 
gjtrogen gouroeat For detarmining th© effaot of iifferant nitro-
gen sources^ variouui compoimda eontaining nitrogen aquivalent to 
nitrogen preaent in 10 g mo^ shall be employed, except for 
peptone, which will be added in eaae quantity as that of mOy 
glavanoidai Pungitoxio properties of four main flavonoids via., 
hOQperidin, tangoritin, narint^n and nobolitin ahall be studied 
jjs yitro» 5t>r th® es:perim0ntt PDA medium s?ill bo used ao buaul 
QeUiua* Zhe laetiiuot will be divided in thre& parte and to each 
part will be added ao auoh amount 9£ flavonoid that the final 
conoentrations of the flavonoid in the mediua ahall bo 50 ppm, 
100 ppra and 150 pm» ^be mediitm \»ill be aterilized at 1^ Iba 
preaeure for 20 ata and will be poured into oteriliaed petridiohea, 
Than theae patridiahea ahall be inoculated with aix-day-old 
oulturea, naintainad on P M aadiua* Baaal medium without flavo-
noida will be taken ae oontrol in each caae* The diahea ahall 
be incubated at rooa taaperature* Xhe radial growth of fungi in 
different oonoeatratioaa of flavonoida will be expreaaed aa per 
cent of control* 
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fruits and ••g«tal)l«8 as Indioatsd la %h9 ^ aginlzig of this 
o!mirNrr« lifft^ ry iit9«^iI&ted^a8^«e2X ^M ttiilzMUiiilftttd faults wad 
veg«tabl®8 shall be uaalyssd for sugars, aalno aoldSn aseorble 
aoidy organic aoldsy phenolies« peotlo substanoss and anxynss* 
For ths etitimxiion of bloohon.'ical compounds, 5 n pulp will 
bo taken fron lioaltliiy as woXl as inooulatsd fruits and vegstables, 
svsry tbird day upto a poriod of twelve days* It will bo uiaoera-
tsd in groundoglass homogsnlser oontaining aold-washsd sand and 
20 ml of 80/^  ettonol* Ihe pulp aftor hofflogonlsine, w i U be boilod 
in 20 al of iiOfi ethanol on imtsr bath* lh@ boiling will be done 
at leaut thrloe in order to obtain last traoeo of ori;2mio oorap-> 
otmda present* Thoa the solution will be Icept oyernigbt at lO^C* 
"Sbe supematent, thus obtained« will be oentrifuged at 2,000 rpi 
for 30 ats* However, for the estiimtion of amino aoida, 30 g 
pulp instead of ^ g tsrill bs taken* 
Itoidirsotional asoeading paper ohromatographie teohnique will 
bs eaplojred for sugars* The diluted extract (20 al) will be 
spotted ia tviplieats on VhatBuui paper So* 1* Solvent systsn 
employed will eonslst of a-butanolspgri'ldiaetwater (6i4t3)* the 
ehroaatograas shall be run for 16 hrs at rooa teaperature aad 
shall be air dried overnight* One set of ohroaatograBS will be 
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»prajr«d with dttT«loptxig v^agtnt ($ vol* of 4?^  aalliii* •*• 5 vol* 
of dipheajrlauiae -¥ 1 irol* of orthophoaphorle aold). Iho oprayod 
olironatograaiB shall be drlod at rooa tonporature and thon hoatod 
at 110®C for 15 ate. 
For quantltativo •stlaatlont tho spots from uosprayod ohro-
nmtograxas will bo eluted by comparing with spra^od ohrosiatoisram 
with hot distilled water* Sugars in elute shall be estimated 
with phenol~sulphuriQ acid laothod* llm optical density will be 
measured against the blank at 440 n*ia* using Bausoh & Loab 
tjpectronio-20 spectrophotometer* She quantities shrill be doter-
taiaed by reference to a standard curve prepared with authentic 
sa&tples of sucsars* 
gree oiaino acids and orF.anio aoidsi 
In this case the supematent will be filtered throut,h ^lass 
wool and residue will be eictracted thrice with 9%^ hot ethanol, 
and refiltered* The different fractions of ethanolio extract 
will be mixed sad concentrated under vacuum at 40*^ 0 and centri-
fuged at 2»000 rpa for 30 mte* She supematent will be desalted 
with a cation exohaage eeluvi (50 em X 1 om) of Amberlite IE-120 
resin {VL^ fozm)* tlm efflueats obtained by revashlBg the column 
with distilled water will be eolleoted for organic acid analysis* 
Amino aoids adsorbed on the oation exchange column will be 
eluted with 200 ml of II ammonia at the flow rate of 5 ml/nts* 
It will then be washed with distilled water several times, and 
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l«t«r dried* liie r«aldue thiM r«ooT«v«d» shall be aixed with 10 
al of 101^  leopropaaol and stored at 10^0* 
?or the eetiaation of euaino aoidSt the two dimeailonal 
-aeoendl^ teohai<t«M> ohall be uaed« i^ojrty mX &£ aam{tle» JCLll h e ^ 
spotted on 4fhatiaan paper Ho* 1* Selventa employed shall be 
zi*butanoltao8tonetwater (t20O0i50 followed with distilled 
liquid phenol t water I ammonia (1^*20:1 }• She chromatograns shall 
be run for 1§ hours in each direetion and dried at room tempera-
ture after eaoh run* Preahly prepared 0*5^ solution of ninhydrin 
in acetone will be used as developer* fhe sprayed ohromato^aas 
shall be left at room temperature for on hour and later heated 
at A'j^G for 10 mte to reve^il the spots* All the spots shall be 
narJced and out* All the elutod colours (in. 70/3 ethanol) shall 
be read in Bausoh & Loiab Bpeotronio*20 speotrophotoiaeter at 340 
n*!a*» however^ in oase of proline and asparagine they will be 
read at 440 n*Ei* and 530 n*m* respeotiirely* Standard oitrves 
shall be prepared under similar conditions for each amino acid 
with authentic samples* She sample readings shall be converted 
into absolute amount of ug «rid oaloulated to B&/100 g of fresh 
weight* 
For the estimation of orgenio acids the elute of cation 
ezohaage eoluon will be passed through anion exchange column (50 
on X 2 em) of AnberXite IEA-410 (OOOiT form) and the column will 
be washed with distilled water to remove other components* 
Organic acids will be washed with distilled water and all the 
fmollDBS will be mixed and reduced to about dryness under a 
stream of hot air then redissolved in distilled water to make 
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the final voliHi* 10 ml aoA tii«n atorsd at 10^0. 
flM ergaale melAm will be analysad by uni-diractional 
aaoaadiag papar ohroaatograpby on Whataan papar No* 1. Solvmit 
anployatt will lia oggmiio ylmaw vt i^ t^rntanol? fonoix; aeldtwotar 
(4i1:3)* Ih« ohromatograms shall be run for 12 hra and aprayed 
with anillne-:i^l08e reagent, then heated at I^O^C for 20 mta* ?or 
qtiantitative eatiiaatton the spots will be cut and eluted with 70^ 
ethanol. Optical density will be laeaissured at 363 n«oi* Authentic 
amapl@a of organic acids elmll help in q.uantitative analysis. 
Phenolioai 
'jHho anol^^oio of phenolic compound o \?ill bo done daily for 
five d^ys, then on tenth and fifteenth day* 2en t; of piap tissue 
and 3 £ of peel tisoue (in &otae fruits) from healthy as well aa 
diseased fruits will be scooped and homogenised with 'yO ml of 
90/^ hot ethanol* Ihis will be refluxed for 2 hrs and filtered 
through glaaa->wool« Hesidue will be washed twice with 2^ ml of 
hot 90^^ ethanol and fliterates combined* Hhe quantitative analy-
sis of total phenolios will be done by using n-butanoliaoitio 
acidIwater (4t10 •/•) and alcoholic FeCl« as developer* 
Qaidiaeniional aso«iding paper chromatography by using that* 
man paper Ho*1 will be aaployed for qualitative and quantitative 
estimation of flavaaoida* Ohromatograms in triplicate shall be 
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•9ett«d with 40 mX of ethanollo extraot of pulp tianuo* The 
«o3.vent system will lie 2/^ eodlun chloride eelution In dietilled 
water* The ohroraatograme ehall be run for ahout 12 hra at room 
t<Haperature and then air dj^led* ^wm wvt Of cluromatogvams will 
he sprayed «rlth 5'<^ aodlum carbonate solution In dletlllea v^ater 
and dried at room teatperature* 
For quantitative estiisation of flavanoid« the spot& ehall be 
traoed on unsprayed ohromatograma* 2he marJced area will be 
taken out from the ohromatograms and eluted with 7 ml of disti-
lled water at 90^C for 3 mte* After removal of the paperi the 
solution will be restored to its original volume* ihen 1 ml of 
?olin»0localteau rea{;ent and 2 ml of 20,^ aodium oarbonate solu-
tion in distilled water shall be added and the solution treated 
for exactly 3 mts at 90^0, cooled for 30 mts and optical density 
meauured at 660 n*m* by using Bausch & Lomb iilpeotronlC'-20 spect-
rophotometer* Concentration of flavanoids will be ascertained 
by the curves prepared with authentic samples of the flavanoids, 
where ferullc acid will be used as standard for unidentified 
flavmioids* 
The method adopted by lidiagton ^ a]^* (1961) will be used 
with slight modification for the extraction of peotic substances* 
In both ealthy and diseased specimens analysis of pectio subs-
tances will be done after 15 days* Crushed tissue (1*5 g) will 
be boiled in 95^ alcohol for one minute and then left at room 
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t«Bf«s«tiur« for 9a« dtiy« fli« 8ttp«raat«iit wtH ^ r«plao«4 wltb 
69^ aloelkol aad again laft at room tamparatura for two daya* flia 
prooaaa wilX %• rapeatad thrioe aftar which tha liquid will ba 
daoantadt fh9 inaoluble tiasua will be driad and powderad* Two 
haadvad «£ aampla of tha powdar will ba axtraotad firat with 
watar than with Oalgon and i'iimlly with 0*01^ If HOI. Xha peotio 
aubatanoea in the three aolutiona will be eatiaated by colori-
laetrio method* Iwo ml of the siample, to be analyaed will be 
taken in teat tube kept partly iMaeraed in ice water* £hrae ml 
of oono* HoSO. will be added with oonatant 8hai£ing» 9 i3l of 
JlgSO^  will alao be added gradually* ihorouohly mixed oontenta 
will be heated on water bath for 20 mts* One ml of 0*1/^ alcoho* 
lio oarbas:ol@ solution will bo added after ooolini; the contents 
to rooa temperature. 2he intuasity of oolour will bo meaeured 
by colorimeter* The colorimetrio roudinus ehall be ooiaparea with 
atandard curve in order to obtain the oiitount of peotio substanoes 
in the samples* 
Paal and pulp (10 g) fros healthy aa well aa diaeasad apeoi-
raana will ba amoaratad in ground glaaa hoaogeniear with 20 al of 
0*2 H MaOl aoltttion in diatiUed water (pH 7*6)* $he homo^enataa 
will ba filtered through aeveral layera of nualin cloth and 
aquaaaed* th9 axtraota thua obtained will ba eentrifuged for 
20 ata at 400 rpn and will ba raiaad upto 23 «1 with 0*2 M ITaCl 
aolution* Ihia oaXl-»fraa aupamataat aolution (test aolution) 
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wil l b« u««i t9v •Riqrwitie ««Myt 
a) P<oti^ iftliylaatMpa—I t% will lit a«a«uf«d bjT ooatiauous 
titration ttotolqiMt tm aX 9i i^^ p«otiii aoiutlaa a4Ju»t«4 at 
?•« Jir i«31 ^» tvSsm m waSb»tsaM9^ !ft» jO. of ttat »oItttt©a wil l 
ba addad aa6 tha 9B a4Jiiata« ta 7*6 by t i trat lag with O.t H 
HaOH, aa4 iaoulMitlafi Uv oaa liour* t i th tba iatarval of 30 ata 
tlie pH wil l ba adjuatad to 7*6 by adding aDcali, and the amount 
noted* Diffareaoa between the amount of 0*1 U MaOH required for 
the aamplea aa well as control (heat inaotivated enayae prepara-
tion) wil l give the ax»)unt of alkali Qomsumed in neutraliaing 
the aoid* Xhls amount atiltlplied i^rith 3*1 (constant factor) 
wil l ts^v9 in mg jaethosyl gp« removed by 2 ml ^n^^me saraple aa 
PIlS activity expressed a& the axaount of total methoxyl ^po« 
releaaed due to hydrolyaia* 
b) Polynethvl-'i^alaotttroiE^ae (MQ) t !She ens^ yme wiU be asaayed 
viaooaetrioally by uaing Oatwald«»Pensice viacoraeter* 7he oorapo<» 
aition of reaction aixture ahall bet 
1*2A peotia pH 4*0 •« •• •» •• •• 3*5 al 
JlellTaiae** citrate buffer pH4*0 •« l.^ol 
Oiatilled water •• •• •• •• •• 1*^ al 
teat aoltttioa •• •• •• *• •• •• 1*5 al 
thoroughly aixed reaction aiatore will be traaaferred to 
viacoaeter* Subaequentlyt the flow times will be taken at aero 
hour and after iaoubation period of 50» 60» 90 and 120 ainutea 
at 2$t1^0« water aervea aa ooatrel* the deteraiaation of the 
percentage loaa in viaeooity will be calculated aooording to the 
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WS9 « BSr 
fonraXai X 100 
I f 9 • Stw 
ili«r«i ESQ « ?low tlae at sero houro, 
&Iv a flow tine at the end of inoul}atlon perlo4» 
Efw m Flow tlae of water. 
o) Polygalaotiironaae (PQ)> Polygalaoturonaee will be asaeyed 
Yleoonetrioally by employing 1*2;^  sodium polypeotate solution In 
distilled water as substrate» while the aujaAtlty and the cheor-
loals of tho roaotlon will be same as mentioned abOTa, but for 
the pH which i^rlll lie adjusted to ^.O* 2he vlscoolty measurements 
^111 be taken 1^ the foxmiala* 
d) Pectin methyl tranellmlnaae (gMi;B)t Substrate employed will 
be 1«2/' solution of pectin In dlstlllod water» while the reaction 
mixture consisted of following! 
1»2,i peotln sol* pH4»0 •• «• «• 3*0 ml 
MoIlvalne*s oltrate buffer pH4.0 •• 1#5ml 
Distilled water *« •• •• «• •• 1*5 ml 
Xest solution «• •• •• •• •• •• 2*0 ml 
After oomblnlng thoroughlyt the reaction mixture will be 
Inoubated for 24 hrs at 25*1^0» later heated on water bath for 
50 ats» oooled and eentrlfuged at 500 rpm for 10 ats* 'frans-
•llslnase activity of this solution will be detected by Increased 
abserbanoe at 220-240 n*is* wave length with Unloan SP 500 spectro-
meter* Identical reaction mixture containing heat inaetlTated 
ensyae will be used as blank* 
Shlobarblturlo acid test (SBA teat) will also be done for 
ooaflrmlng the activity deteoted by the above method* fen ml of 
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0*1 B 7BA •oltttlon in water aad 5 al of H !ICX will 1»t added to 
3 mX of ve«etloA aixture whioh will be kept for one hovir on a 
water bath at 100^0* After restoting to original volume abeorp* 
Moor ^Xl ^0 aeaausod betawen^ 500*600 A*m«^ 
©) Polar<gaXaotaroaaa@-traRe@l.lainaee (PdlK) i She reaction aixture 
for assaying WW activity will contain 1*2/ eodium polypeotate 
aolutlon in die tilled water» other oontenta will be sasie aa des-* 
oribed above* After detecting MT£ activity by spectrometer at 
220*240 n*£!!« wav# length« the activity will bo oontinued by TBk 
tost* 
f) ProtopeotinaaQ (gg)i Discs (0*2 am thick) vsrill be out from 
tUTi^ i^d plugs of t cm diameter^ talsen irom medulla of a lari^ e 
potato tuber with the help of hand cicrotome* Five disco washed 
»ith distilled water and drained on blotting paper will be placed 
in to ml of ]<!oXlvain@ *8 citrate buffer pH 5*0« Ih^ time in mts 
tak«i by the dieo to loose coherence when gently pulled between 
blunt foroepe will be obeerved* fhe activity is expressed as 
reoiprooal of the time taieen by five disos* The percentage of 
JPP activity will be calculated by the formulas - ^ 
(theret Mf « Maceration time in ate of standard potato disc)* 
6) fffUWitof (ffi)» OeUulaoe will be assayed viscometrioally by 
employing 1*2^ solution of oarbonetiiyloellulose (CMC)* She 
reaction mixtuve will be same but adjusted at pH 4*0* Flow times 
will be recorded at sere hour and after inoubation periods of 
90» 60» 90 Ml* 120 «t« at Zf^tH* Ox Aotivity expressed ta per* 
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Ofsitas* will b« ealotilat«d hy th« fonml&t 
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